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In the title molecule, C 2 4H 18 C1N0 6 S, the heterocyclic thiazine 
ring adopts a half chair conformation with the S and N atoms 
displaced by 0.318 (3) and 0.387 (3) A, respectively, on the 
opposite sides from the mean plane formed by the remaining 
ring atoms. The benzene rings of the benzothiazin unit and 
methoxybenzoyl group are more or less coplanar, the dihedral 
angle between the mean planes of these rings being 12.37 (10)° 
while the chlorophenyl ring is inclined at 81.87 (4) and 
73.30 (5)°, respectively, to these rings. The molecular structure 
is consolidated by intramolecular O— H- ■ O and C— H- ■ N 
interactions and the crystal packing is stabilized by weak 
intermolecular C— H- ■ O hydrogen bonds. 



Experimental 

Crystal data 

C 24 H 18 C1N0 6 S 
M T = 483.90 
Triclinic, PI 
a = 10.2562 (3) A 
b = 10.9602 (3) A 
c = 11.3861 (4) A 
a = 116.5460 (15)° 
P = 105.3216 (13)° 

Data collection 

Nonius KappaCCD diffractometer 
Absorption correction: multi-scan 
(SORTAV; Blessing, 1997) 
T^ n = 0.950, r max = 0.975 

Refinement 

R[F 2 > 2a(F 2 )] = 0.038 

W R(F 2 ) = 0.102 

S = 1.04 

4806 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



y = 97.2383 (14)° 
V = 1059.17 (6) A 3 
Z = 2 

Mo Ka radiation 
IX = 0.32 mtrT 1 
T = 173 K 

0.16 x 0.10 x 0.08 mm 



8854 measured reflections 
4806 independent reflections 
4317 reflections with / > 2cr(/) 
R<„, = 0.022 



300 parameters 

H-atom parameters constrained 
A/w = 0.36 e A~ 3 
Apmh> = -0.44 e A~ 3 



D-H-A 


D-H 


H- ■ A 


D-A 


D-H-A 


C4-H4- ■ 05' 


0.95 


2.49 


3.365 (2) 


154 


C17-H17^- ■ 02" 


0.99 


2.26 


3.2467 (19) 


174 


03-H30- ■ 04 


0.84 


1.70 


2.4528 (18) 


148 


C11-H11---N1 


0.95 


2.40 


2.972 (2) 


118 


Symmetry codes: fi) x 


+ l,y,z + l; (ii) 


-x+ 1,-v, 


— z. 





Data collection: COLLECT (Hooft, 1998); cell refinement: 
DENZO (Otwinowski & Minor, 1997); data reduction: SCALE- 
PACK (Otwinowski & Minor, 1997); program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 for Windows (Farrugia, 1997); software used to prepare 
material for publication: SHELXL97. 



Related literature 

For background information on the synthesis of related 
compounds, see: Siddiqui et al. (2007). For the biological 
activity of benzothiazine derivatives, see: Turck et al. (1995); 
Zia-ur-Rehman et al. (2006); Ahmad et al. (2010). For a related 
structure, see: Siddiqui et al. (2008). 




The authors are grateful to the Higher Education 
Commission, Pakistan, and the Institute of Chemistry, 
University of the Punjab, Lahore, Pakistan, for financial 
support. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: PK2394). 



References 

Ahmad, M., Siddiqui, H. L., Zia-ur-Rehman, M. & Parvez, M. (2010). Eur. J. 

Med. Chem. 45, 698-704. 
Blessing, R. H. (1997). J. Appl. Cryst. 30, 421^126. 
Farrugia, L. J. (1997). /. Appl. Cryst. 30, 565. 
Hooft, R. (1998). COLLECT. Nonius BV, Delft, The Netherlands. 
Otwinowski, Z. & Minor, W. (1997). Methods in Enzymology, Vol. 276, 

Macromolecular Crystallography, Part A, edited by C. W. Carter Jr & R. M. 

Sweet, pp. 307-326. New York: Academic Press. 
Sheldrick, G. M. (2008). Acta Cryst. A64, 112-122. 



O980 Siddiq ui et al. 



doi:10.1 107/S1 60053681 200901 4 



Acta Cryst (2012). E68, o980-o981 



organic compounds 



Siddiqui, W. A., Ahmad, S., Khan, I. U, Siddiqui, H. L. & Weaver, G. W. 

(2007). Synth. Commun. 37, 767-773. 
Siddiqui, W. A., Ahmad, S., Tariq, M. I., Siddiqui, H. L. & Parvez, M. (2008). 

Acta Cryst. C64, o4-o6. 



Turck, D., Busch, U, Heinzel, G, Narjes, H. & Nehmiz, G. (1995). Clin. Drug 
Invest. 9, 270-276. 

Zia-ur-Rehman, M, Choudary, J. A., Ahmad, S. & Siddiqui, H. L. (2006). 
Chem. Pharm. Bull 54, 1175-1178. 



Acta Ctyst. (2012). E68, o980-o981 



Siddiqui et a/. • C 24 H, 8 CINO ( ,S 0981 



supplementary materials 



supplementary materials 

Acta Cryst. (2012). E68, o980-o981 [doi:10.1107/S1600536812009014] 

2-[2-(3-Chlorophenyl)-2-oxoethyl]-4-hydroxy-3-(3-methoxybenzoyl)-2H-1i 6 ,2- 
benzothiazine-1 ,1 -dione 

Hamid Latif Siddiqui, Matloob Ahmad, Salman Gul, Waseeq Ahmad Siddiqui and Masood 
Parvez 

Comment 

Derivatives of benzothiazine have been studied for a broad range of biological activities. They are found to possess 
analgesic (Turck et al, 1995), antimicrobial (Zia-ur-Rehman et al, 2006) and antioxidant activities (Ahmad et al, 2010), 
etc. In continuation of our research on the synthesis of biologically active benzothiazine derivatives (Siddiqui et al, 2007; 
Ahmad et al, 2010), we herein report the synthesis and crystal structure of the title compound. 

The bond distances and angles (Fig. 1) agree very well with the corresponding bond distances and angles reported in 
closely related compounds (Siddiqui et al. , 2008). The heterocyclic thiazine ring adopts a half chair conformation with 
atoms Nl and S 1 displaced by 0.387 (3) and 0.3 1 8 (3) A, respectively, on the opposite sides from the mean plane formed 
by the remaining ring atoms. The benzene rings C1-C6 and C10-C15 are more or less co-planar with a dihedral angle 
between the mean planes of these rings being 12.37 (10)°; the benzene ring C19-C24 is oriented at 81.87 (4) and 
73.30 (5)°, respectively, with respect to these benzene rings. While the molecular structure of the title compound is 
consolidated by intramolecular interactions: 03-H30— 04 and Cll-Hll— Nl, the crystal packing is stabilized by weak 
intermolecular C — H— O hydrogen bonds (Fig. 2 and Table 1). 

Experimental 

Amixture of (4-hydroxy-l,l-dioxido-2//-l,2-benzothiazin-3-yl)(3-methoxyphenyl) methanone (5.0 g, 0.015 mol), K2CO3 
(2.07 g, 0.015 mol) and 3-chlorophenacyl bromide (3.50 g, 0.015 mol) in acetonitrile (30 ml) was refluxed for 3 h. The 
contents of the flask were poured on ice cold HC1 (5%, 30 ml). The precipitates of the title compound thus formed were 
collected and washed with ethanol. The crystals suitable for X-ray crystallographic analysis were grown from a solution 
in methanol. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model, with O — H = 0.84 A and C — H = 0.95, 0.98 
and 0.99 A, for aryl, methyl and methylene H-atoms, respectively. The C/ iso (H) were allowed at 1.5 £7^(0) or 1.2£/ cq (C). 

Computing details 

Data collection: COLLECT (Hooft, 1998); cell refinement: DENZO (Otwinowski & Minor, 1997); data reduction: 
SCALEPACK (Otwinowski & Minor, 1997); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 
1997); software used to prepare material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound. Displacement ellipsoids are drawn at the 50% probability level. H atoms 
are presented as small spheres of arbitrary radius. 
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Figure 2 

A view of the C — H---0 hydrogen bonds (dotted lines) in the crystal structure of the title compound. H atoms not 
participating in hydrogen- bonding have been omitted for clarity. 



2-[2-(3-Chlorophenyl)-2-oxoethyl]-4-hydroxy-3-(3-methoxybenzoyl)- 2H-U 6 ,2-benzothiazine-1,1-d 



■one 



Crystal data 

C 24 H 18 C1N0 6 S 
M T = 483.90 
Triclinic, PI 
Hall symbol: -P 1 
a = 10.2562 (3) A 
b= 10.9602 (3) A 
c= 11.3861 (4) A 
a = 116.5460(15)° 
^=105.3216(13)° 
y = 97.2383 (14)° 
V= 1059.17 (6) A 3 

Data collection 

Nonius KappaCCD 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
oj and (p scans 



Z=2 

P(000) = 500 

D x = 1.517 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 4529 reflections 

6>= 1.0-27.5° 

/i = 0.32 mnT 1 

T= 173 K 

Prism, yellow 

0.16 x 0.10 x 0.08 mm 



Absorption correction: multi-scan 

(SORTAV; Blessing, 1997) 
T mm = 0.950, r max = 0.975 
8854 measured reflections 
4806 independent reflections 
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4317 reflections with / > 2a{I) 
R mt = 0.022 

#max = 27.6°, 0 min = 2.2° 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 2 > loiF 1 )] = 0.038 

wRiF 1 )^ 0.102 

S = 1.04 

4806 reflections 

300 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



/* = -13^13 
£ = -14^13 
/ = -14->14 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.0427P) 2 + 0.74 \5P] 

where P = (F 2 + 2F 2 )I?> 
(A/<j) mK = 0.001 
A/w = 0.36 e A" 3 
A/w = -0.44 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional 7?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a(F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


Tl *ITJ 


Cll 


-0.05797 (5) 


-0.18324 (6) 


-0.01778 (6) 


0.04844 (16) 


SI 


0.71725 (4) 


0.22320 (4) 


0.20290 (4) 


0.01987 (10) 


01 


0.77653 (13) 


0.30923 (13) 


0.15492 (12) 


0.0277 (3) 


02 


0.66169(12) 


0.07248 (12) 


0.10925 (12) 


0.0263 (3) 


03 


0.79628 (14) 


0.59012 (13) 


0.60161 (12) 


0.0295 (3) 


H30 


0.7398 


0.6368 


0.5906 


0.044* 


04 


0.59391 (14) 


0.64360 (13) 


0.48266(13) 


0.0329 (3) 


05 


0.30836 (15) 


0.31540 (14) 


-0.14637 (13) 


0.0341 (3) 


06 


0.57415 (12) 


0.12424(13) 


0.38675 (13) 


0.0268 (3) 


Nl 


0.59256 (13) 


0.28253 (13) 


0.25358 (13) 


0.0183 (3) 


CI 


0.84360(16) 


0.25902 (17) 


0.36151 (16) 


0.0216(3) 


C2 


0.93526(18) 


0.17556 (19) 


0.35821 (19) 


0.0285 (4) 


H2 


0.9244 


0.0936 


0.2728 


0.034* 


C3 


1.04362(18) 


0.2150(2) 


0.4833 (2) 


0.0321 (4) 


H3 


1.1077 


0.1595 


0.4834 


0.038* 


C4 


1.05862 (18) 


0.3346 (2) 


0.60758 (19) 


0.0302 (4) 


H4 


1.1346 


0.3620 


0.6915 


0.036* 


C5 


0.96382 (17) 


0.41500(19) 


0.61074(17) 


0.0263 (3) 


H5 


0.9735 


0.4953 


0.6970 


0.032* 


C6 


0.85398 (16) 


0.37743 (17) 


0.48665 (16) 


0.0216(3) 


C7 


0.75688 (17) 


0.46543 (16) 


0.48731 (16) 


0.0217 (3) 


C8 


0.63586 (16) 


0.42400 (16) 


0.37133 (16) 


0.0199 (3) 


C9 


0.56134 (17) 


0.52651 (17) 


0.36927 (17) 


0.0231 (3) 
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Atomic displacement parameters (A 2 ) 
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A All J / 1 1 \ 

U.U414 (11) 


A AOOO /0\ 

U.Uzzz (5) 


A A 1 A A fC\ \ 

u.ui4y (y) 


A AOA1 {C\\ 

u.uzui (y) 


fir 

C15 


A mio /AA 

u.ujjs (9) 


A AOO" 1 iO\ 

U.Uz/1 (sj 


A AOO/1 /AN. 

U.UZ54 (y) 


A A 1 1 £ /7\ 
U.U116 (/) 


U.UI 51 (/) 


a An/: {n\ 
U.Ulzo (/) 


C16 


A ACAO /1 OA 

U.U5US (Iz) 


A HI ZA / 1 A\ 

U.UJ34 (1U) 


A AO A C AO\ 

U.Uz4d (y) 


A A 1 on few 
U.Ulo / (9) 


AA1T1 

u.uiii (y) 


A A 1 1 O ZO\ 

U.Ullz (o) 


riin 

CI / 


A A 1 /0"\ 

U.U16/ (/) 


a Ann in\ 

u.ui /y (/j 


A A 1 7A in\ 
U.UI /U (/) 


A AAAO /C\ 

U.UUUz (_>) 


A AAOO i /Z\ 

U.UUzj (6) 


u.vv/i (6) 


C18 


U.Uzz9 (/) 


A A 1 1 ZO"\ 
U.U161 ( /) 


a AHi in\ 
U.UI /j (/) 


A AAC 1 /£\ 

U.UUM (6) 


U.UU /6 (6) 


U.UU64 (6) 


ci9 


A AO 1 1 ZO"\ 

U.Uzll (/) 


A A 1 OO {H\ 
U.U15Z (/) 


A AO O A ZO\ 

U.UzJU (8) 


A AACA 

U.UvH) (6) 


A AATA i C\ 
U.UU /y (6) 


A AAAA 

u.uuyy (6) 


C20 


0.0228 (8) 


0.0243 (8) 


0.0250 (8) 


0.0046 (6) 


0.0070 (6) 


0.0133 (7) 


C21 


0.0202 (8) 


0.0265 (8) 


0.0340 (9) 


0.0034 (6) 


0.0051 (7) 


0.0165 (7) 


C22 


0.0264 (8) 


0.0274 (9) 


0.0418(10) 


0.0064 (7) 


0.0159(8) 


0.0197 (8) 


C23 


0.0332 (9) 


0.0310(9) 


0.0327 (9) 


0.0084 (7) 


0.0161 (8) 


0.0193 (8) 


C24 


0.0261 (8) 


0.0255 (8) 


0.0242 (8) 


0.0077 (6) 


0.0096 (7) 


0.0134 (7) 



Geometric parameters (A, ") 



pn r?i 


1 7J.1 0 (\ SC\ 


pin c\ ^ 


1 3Qfi tl\ 


o 1 — \J 1 


1 zni ? (\ i\ 


CM} CW 1 


1 4fl4 tl\ 


O 1 \JL 


1 dld^ (\ 1\ 
1 .HJHJ y i A) 


CW 1 PI 9 


i joo yz. ) 


SI— Nl 


1.6295 (13) 


Cll— Hll 


0.9500 


SI— CI 


1.7596 (16) 


C12— C13 


1.395 (2) 




1 31 fl7 (\ Q\ 

i.jiu / \Ly ) 




1 ^Rfl CX\ 

1 JOU \ J ) 






V- i o — n i j 






1 .ZOO \A ) 


v 1 ^+ ^ 1 o 


1 .J7U \ J ) 


VJ J viz, 




n4 Hid 


J \J\J 


05— C16 


1.432 (2) 


C15— H15 


0.9500 


06— C18 


1.2109(19) 


C16— H16A 


0.9800 


Nl— C8 


1.4327 (19) 


C16— H16B 


0.9800 


Nl— C17 


1.4632 (18) 


C16— H16C 


0.9800 


CI— C2 


1.388 (2) 


C17— C18 


1.521 (2) 


CI— C6 


1.399 (2) 


C17— H17A 


0.9900 


C2— C3 


1.394 (2) 


C17— H17B 


0.9900 


C2— H2 


0.9500 


C18— C19 


1.499 (2) 


C3— C4 


1.386 (3) 


CI 9— C20 


1.396 (2) 


C3— H3 


0.9500 


CI 9— C24 


1.399 (2) 


C4— C5 


1.389 (3) 


C20— C21 


1.388 (2) 


C4— H4 


0.9500 


C20— H20 


0.9500 


C5— C6 


1.399 (2) 


C21— C22 


1.386 (3) 


C5— H5 


0.9500 


C22— C23 


1.388 (3) 


C6— C7 


1.470 (2) 


C22— H22 


0.9500 


C7— C8 


1.395 (2) 


C23— C24 


1.386 (2) 


C8— C9 


1.441 (2) 


C23— H23 


0.9500 


C9— C10 


1.493 (2) 


C24— H24 


0.9500 


01— SI— 02 


118.90 (7) 


05— C 12— C 13 


115.33(1 


01— SI— Nl 


108.48 (7) 


Cll— C12— C13 


120.23 (1 


02— SI— Nl 


107.88 (7) 


C14— C13— C12 


119.94(1 


01— SI— CI 


108.06 (7) 


C14— C13— H13 


120.0 
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(Jz — SI — LI 


1 AH O C SH\ 

109.85 (7) 


XT 1 CI • 1 

Nl — SI — CI 


1 AO A 1 /"7 \ 

102.41 (7) 


/~*"7 /~i"> tto/~* 

C7 — 03 — H30 


109.5 


C12 — 05 — C16 


1 1 H C A i 1 A\ 

117.54 (14) 


C8 — Nl — C17 


1 OA AA /n\ 

lzo.oy (iz) 


C ' o XT 1 C1 

Co — Nl — SI 


I 1 / A A / 1 A\ 

116.00 (10) 


C17 — Nl — SI 


1 OA C A Si* A\ 

120.54 (10) 


C2 — CI — Co 


1 O O AC /1 C\ 

122.05 (15) 


/^O c 1 

C2 — CI — M 


1 1 A CO /I 1\ 

119.52 (lj) 


C6 — CI — SI 


1 i o OA / 1 O \ 

118.30 (12) 


CI — C2 — C3 


1 1 O O /" / 1 "7\ 

118.36 (17) 


CI — Cz — Hz 


1 OA O 

120.8 


C3 — Cz — Hz 


1 OA O 

120.8 


C4 — C3 — C2 


1 OA CA / 1 T\ 

120.50 (17) 


C ' A /"'•') XT') 

C4 — C3 — H3 


1 1 A O 

119.8 


C2 — C3 — H3 


1 1 A O 


C3 — C4 — C5 


1 OA T1 / 1 ZT\ 

120.73 (16) 


(~< O A TT A 

C3 — C4 — H4 


119.6 


C5 — C4 — H4 


119.6 


C4 — C5 — Co 


1 1 A Of / 1 zl\ 

119.85 (16) 


c a r^z uc 
C4 — C5 — H5 


1 OA 1 

12U.1 


Co — C5 — H5 


1 OA 1 

120.1 


C5 — C6 — CI 


110 A A /1 r\ 

118.44 (15) 


C5 — Co — C7 


10A OO /1 C\ 

120.38 (15) 


CI — Co — C / 


101 1 A /1 A\ 

121.10 (14) 


/~\0 *7 /" i o 

03 — C7 — Co 


101 O^Z1C\ 

121.86 (15) 


03 — C7 — Co 


115.32 (14) 


Co — C7 — Co 


1 OO £ A / 1 yl \ 

122.69 (14) 


(~*H r^Q XT1 

C / — Co — N 1 


1 1 A OO /I /l\ 

1 19.22 (14) 


C7 — Co — C9 


119.34 (14) 


xti /"" o /~^a 

N 1 — Co — C9 


101 O C / 1 /I \ 

121.35 (14) 


04 — C9 — Co 


1 1 o AO /1 CA 

118.08 (15) 


f\A r~*c\ nn 

U4 — cy — C1U 


116. /o (14) 


C8 — C9 — CIO 


125.13 (14) 


C15 — CIO — Cll 


120.10 (15) 


CI 5— CIO— C9 


116.76(15) 


Cll— CIO— C9 


123.08 (14) 


C12 — Cll — CIO 


1 1 A CO f 1 C\ 

119.52 (15) 


pn pi i TT11 

C12 — Cll — Hll 


1 OA O 

120.2 


1 a n i TT11 

CIO — Cll — Hll 


1 OA O 

120.2 


05 — C12 — Cll 


111 A A i \ C\ 

(15) 


01— SI— Nl— C8 


-63.67 (12) 


02— SI— Nl— C8 


166.30 (11) 


CI— SI— Nl— C8 


50.42 (12) 


01— SI— Nl— C17 


137.03 (11) 


02— SI— Nl— C17 


7.00 (14) 



CI— SI— Nl— C17 -108.87 (12) 

Ol— SI— CI— C2 -92.59(14) 



C12— C13— H13 120.0 

C13— C14— C15 120.79(17) 

C13— C14— H14 119.6 

C15— C14— H14 119.6 

C14— C15— C10 119.41(16) 

C14— C15— H15 120.3 

C10— C15— H15 120.3 

05— CI 6— HI 6A 109.5 

05— C16— H16B 109.5 

H16A— C16— H16B 109.5 

05— C16— H16C 109.5 
H16A— C16— H16C 109.5 
H16B— C16— H16C 109.5 
Nl— C17— C18 114.55(12) 
Nl— C17— H17A 108.6 
C18— C17— H17A 108.6 
Nl— C17— H17B 108.6 
C18— C17— H17B 108.6 
H17A— C17— H17B 107.6 

06— C18— C19 121.96(14) 
06— C18— C17 121.81 (14) 
C19— C18— C17 116.24(13) 
C20— C19— C24 120.00(14) 
C20— C19— C18 121.19(14) 
C24— C19— C18 118.81 (14) 
C21— C20— C19 118.81 (15) 
C21— C20— H20 120.6 
C19— C20— H20 120.6 
C22— C21— C20 121.65 (16) 
C22— C21— Cll 119.77(13) 
C20— C21— Cll 118.57(14) 
C21— C22— C23 119.06(16) 
C21— C22— H22 120.5 
C23— C22— H22 120.5 
C24— C23— C22 120.50 (16) 
C24— C23— H23 119.8 
C22— C23— H23 119.8 
C23— C24— C 19 1 1 9.96 ( 1 6) 
C23— C24— H24 120.0 

CI 9— C24— H24 120.0 

C7— C8— C9— CIO 167.21 (14) 

Nl— C8— C9— C10 -9.4(2) 

04— C9— C 1 0— C 15 -2 1 .7 (2) 

C8— C9— C10— C15 159.13 (16) 

04— C9— C10— Cll 155.54 (15) 

C8— C9— C10— Cll -23.6(2) 

C15— C10— Cll— C12 -0.8(2) 
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02- 


-Sl— CI— C2 


1 O C7 ( 1 C\ 

38.57 (15) 


C9 — C 1 0 — C 1 1 — C 1 z 


1 77 A "7 / 1 C\ 

—177.97 (15) 


Nl- 


-SI— CI— C2 


1 f 1 A 1 /I T\ 

153.01 (13) 


p i /" P.C pn rii 1 

C 1 6 — 05 — C 1 2 — C 1 1 


C A /"} \ 

5.0(3) 


01- 


-SI— CI— C6 


Ol / 1 A\ 

83.31 (14) 


C 1 6 — 05 — C 1 2 — C 1 3 


17/1 CO /I 7\ 

-174.59 (17) 


02- 


-SI— CI— C6 


-145.53 (12) 


p 1 r\ pi i p 1 'T /'A c 

CIO — Cll — C12 — 05 


-178.35 (15) 


Nl- 


-SI— CI— C6 


T 1 A A / 1 A \ 

-31.09 (14) 


c • i /\ pi i pn pn 

C 1 U — C 1 1 — C 1 z — C 1 3 


1.3 (2) 


C6— CI— C2— C3 


-2.3 (2) 


PtC pil pi 1 p 1 /I 

05 — C12 — C13 — C14 


1 TO CO / 1 T\ 

178.59 (17) 


Sl- 


-CI— C2— C3 


173.42 (13) 


Cll — C12 — C13 — C14 


-1.1 (3) 


Cl- 


-C2— C3— C4 


0.1 (3) 


pn pit pi/i pic 

C12 — CI 3 — C14 — C15 


A A /">\ 

0.4 (3) 


C2- 


-C3— C4— C5 


1.9 (3) 


1 "5 A rK pi/1 

CI 3 — C14 — CI 5 — CIO 


A A /1\ 

0.0 (3) 


C3- 


-C4— C5— C6 


1 7 

-1.7 (2) 


pii pin pic pi/i 

Cll — CIO — CI 5 — C14 


A 1 P1\ 

0.2 (3) 


C4- 


-C5— C6— CI 


A A /1\ 

-0.4 (2) 


pn pin pic pi/1 

C9 — C 1 0 — C 1 5 — C 1 4 


1 7a co /1 /:\ 

177.50 (16) 


C4- 


-C5— C6— C7 


1 T7 1/1 / 1 f \ 

—177.14 (15) 


p O XT 1 p 1 "7 PIO 

C8 — Nl — C17 — C18 


O 1 TO / I 7\ 

-81.30 (17) 


C2- 


-CI— C6— C5 


1 c /i\ 

2.5 (2) 


M — JN 1 CI / — C18 


1 C /1 C\ 

/ /.15 (15) 


Sl- 


-CI— C6— C5 


-173.33 (12) 


XT 1 P 1 "7 pio p.^: 

N 1 — C 1 7 — C 1 8 — 06 


O /1\ 

-6.8 (2) 


C2- 


-CI— C6— C7 


179.16 (15) 


XT 1 P 1 1 P 1 O P 1 A 

Nl — C17 — CI 8 — C19 


171 11 /l i\ 

173.22 (12) 


Sl- 


-CI— C6— C7 


3.4 (2) 


p. A PIO P1A PI A 

06 — C 1 8 — C 1 9 — C20 


1 C O AO / 1 C\ 

— 158.08 (15) 


C5- 


-C6— C7— 03 


n i /i\ 
lz.z (z) 


pn pin pin no 
C 1 / — C 1 8 — C 1 9 — C2U 


11 A /1\ 

zi.y (z) 


Cl— C6— C7— 03 


— 164.46 (14) 


r\£ PIO P1Pi PT A 

06 — C 1 8 — C 1 9 — C24 


11 A /1\ 

zz.O (z) 


C5- 


-C6— C7— C8 


17 1 A1 Z - 1 A \ 

-171.91 (14) 


P 1 1 P 1 O P 1 A PI /I 

C 1 7 — C 1 8 — C 1 9 — C24 


1CO A /I / 1 A\ 

-158.04 (14) 


Cl- 


-C6— C7— C8 


11 A /1\ 

11.4 (2) 


PI/1 P1A P1A PH 

Cz4 — C 1 9 — CzO — Cz 1 


A £. { r \\ 

0.6 (2) 


03- 


-C7— C8— Nl 


1 7C A{\fWA\ 

— 1 /5.40 (14) 


pio pin p")A pi 1 

C 1 8 — C 1 V — CzO — Cz 1 


1 /9.3z (14) 


C6- 


-C7— C8— Nl 


A A /1\ 

9.0 (2) 


P1A PI A PI 1 P11 

C 1 9 — CzO — Cz 1 — Czz 


0.8 (3) 


03- 


-C7— C8— C9 


7.9 (2) 


P 1 A P 1 A PI 1 PI 1 

C19 — C20 — C21 — Cll 


170 AO / 1 1\ 

-178.48 (12) 


C6- 


-C7— C8— C9 


—167.76 (14) 


p^n pii p^n pt> 

C20 — C2 1 — C22 — C23 


-1.6 (3) 


C17 


-Nl— C8— C7 


115.00 (lo) 


r^n m r^oo ni 
Cll — Czl — Czz — Czj 


1 / / .o4 (14) 


Sl- 


-Nl— C8— C7 


-43.71 (17) 


C21— C22— C23— C24 


1.0(3) 


C17 


— Nl— C8— C9 


-67.67 (19) 


C22— C23— C24— C19 


0.3 (3) 


Sl- 


-Nl— C8— C9 


132.94 (13) 


C20— CI 9— C24— C23 


-1.1 (2) 


C7— C8— C9— 04 


-12.0(2) 


CI 8— CI 9— C24— C23 


178.79 (15) 


Nl- 


-C8— C9— 04 


171.39(14) 







Hydrogen-bond geometry (A, ") 



D—U-A 


D — H 


H-A 


D-A 


D— H-A 


C4— H4-05' 


0.95 


2.49 


3.365 (2) 


154 


017^17^-02" 


0.99 


2.26 


3.2467 (19) 


174 


03— H3 0-04 


0.84 


1.70 


2.4528 (18) 


148 


Cll— Hll-Nl 


0.95 


2.40 


2.972 (2) 


118 


C17— H17^ -02 


0.99 


2.50 


2.8199(19) 


98 



Symmetry codes: (i) x+l, y, z+1 ; (ii) 1 , -y, -z. 
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